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(57) ABSTRACT

A system for supporting and tracking at least one item
includes a plurality of support structures adapted to support at
least one item, at least one signal receiving arrangement asso-
ciated with the plurality of support structures, at least one
indicator arrangement associated with the plurality of support
structures, and at least one controller in communication with
the at least one signal receiving arrangement and the at least
one indicator arrangement. The at least one signal receiving
arrangement is configured to receive data from a transponder
associated with the at least one item. The controller is pro-
grammed and/or configured to control the plurality of indica-
tor arrangements based at least partially on at least a portion
of the data received from the at least one signal receiving
arrangement.
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ITEM HANGER ARRANGEMENT, SYSTEM,
AND METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of priority from U.S.
Provisional Patent Application No. 61/879,381, filed Sep. 18,
2013, which is incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to item hanger
arrangements and inventory management methods and sys-
tems. In particular, the present invention relates to an item
hanger arrangement and system, and an indication and track-
ing system and method for controlling and managing the
storage and use of items.

2. Description of Related Art

Presently, in the health care industry, complex and expen-
sive equipment and systems are utilized in the diagnosis and
care process. As the development of this equipment and asso-
ciated systems continues, the necessity to monitor and track
the usage is of the utmost importance. Certain drawbacks and
deficiencies exist in the prior art, including, (1) theft of the
equipment or its components; (2) inaccurate manual compli-
ance and tracking methods; (3) ineffective and inefficient
compliance monitoring and similar management; (4) ineffi-
cient equipment sharing and distribution; (5) high repair
costs; (6) difficulty in tracking; (7) inaccurate identification
and tracking methods; and (8) problems identifying specific
items from a plurality of items, etc.

Many medical devices, such as endoscopes, are highly
complex and expensive medical instruments to purchase,
maintain and repair. Unfortunately, equipment theft does
occur, with some hospitals reporting the loss of 5-7 endo-
scopes; which, as stated, are extremely expensive to replace.
According to the prior art, and especially in those procedures
involving the use of an endoscope or other expensive medical
devices, compliance with hospital protocol is a manual pro-
cess, i.e., using “pen and paper.” Such theft and compliance
issues arise with a number of expensive medical devices and
equipment.

Further, many medical devices are currently being stored in
unlocked cabinets, which are often left open, and in some
cases, positioned in the middle of a high-traffic hallway. This
represents a contamination issue, a potential damage issue, a
potential theft/loss issue, a tracking issue, and the like.
According to the prior art, and with respect to endoscopes,
these devices are routinely returned from procedure rooms if
not used during the procedure, and simply re-hung in the
cabinet. However, there exists no effective control in place to
prevent “dirty” endoscopes from potentially cross-contami-
nating the entire cabinet.

In addition, compliance monitoring, decontamination
(cleaning), and disinfection protocols are manual processes,
and time-based measures of workforce efficiencies are virtu-
ally nonexistent. Many medical devices, even when not in
use, may require regularly scheduled cleaning and/or disin-
fecting due to an accumulation of dust and other contami-
nates. Another issue arises when such devices are borrowed
by other departments, and are subsequently lost or misplaced.
Accordingly, the devices are not available when required by
the appropriate personnel. In addition, the hospitals must then
assign individuals to spend time locating these expensive
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instruments. Since the sign-out procedures are normally
manual, users may forget to sign out the equipment according
to the procedure.

The repair costs associated with an endoscope, among
other medical devices, is very high, and on some occasions,
individual endoscopes can be “lemons” and require addi-
tional repair (with the associated costs). Some doctors report
damage often, which will trigger excessive repair costs. Pres-
ently, there is no effective way of determining if a specific
individual is the common factor in multiple damaged endo-
scopes. Still further, there is no effective process to identity
and track loaner scopes, and little data is available to the
managers of any “Continuous Improvement” process, i.e.,
there is no way of knowing if an endoscope has been lost.
Presently, recordkeeping directed to these endoscopes is
manual and time-intensive.

Preventive maintenance of various medical devices is often
ad-hoc at times, and existing systems are often not integrated
into the process to manage and tune preventative maintenance
cycles and activities. Additionally, while many devices do
have individual and unique serial numbers, trying to locate
this number amongst a tangled jumble of insertion tubes and
umbilical cables is extremely difficult, and since endoscope
pools are not load-rotated, the scopes in front get used more
often, etc.

Accordingly, such prior art storage, tracking, and inventory
management systems are ineffective and/or inefficient in
monitoring, tracking and communicating information
directed to specified equipment and devices, e.g., an endo-
scope or the like.

SUMMARY OF THE INVENTION

Generally, provided is an improved item hanger arrange-
ment and system, and an improved indication and tracking
system for managing the storage and use of items, such as
medical devices and items, e.g., endoscopes and/or the like.

According to one preferred and non-limiting embodiment,
provided is a system for supporting and tracking at least one
item. The system includes a plurality of support structures,
each support structure adapted to support at least one item; at
least one signal receiving arrangement associated with the
plurality of support structures, wherein the at least one signal
receiving arrangement is configured to receive data from a
transponder associated with the at least one item; at least one
indicator arrangement associated with the plurality of support
structures; and at least one controller in communication with
the at least one signal receiving arrangement and the at least
one indicator arrangement, the at least one controller pro-
grammed and/or configured to control the plurality of indica-
tor arrangements based at least partially on at least a portion
of the data received from the at least one signal receiving
arrangement.

In non-limiting embodiments, the system may further
include a plurality of transponders, wherein each transponder
of the plurality of transponders is adapted to be fixed on an
item. In some examples, each transponder may include at
least a portion of the data received by the at least one signal
receiving arrangement, and the data may include an identifier
that uniquely identifies the at least one item (or the type or
category of item) in at least one data structure.

In some non-limiting embodiments, each support structure
may include at least two upright members, and at least one
upright member of each support structure may include at least
aportion of the at least one signal receiving arrangement. For
example, the at least one signal receiving arrangement may
include at least a first antenna and a second antenna, wherein
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a first upright member of the first antenna includes a positive
portion of the first antenna, wherein a second upright member
of the first antenna includes a negative portion of the first
antenna, wherein a first upright member of the second
antenna includes a negative portion of the second antenna,
wherein a second upright member of the second antenna
includes a positive portion of the second antenna, and wherein
the first antenna and second antenna are arranged such that the
first upright member of the first antenna and the first upright
member of the second antenna are substantially substantially
adjacent.

In non-limiting embodiments, the at least one indicator
arrangement may include a plurality of indicator arrange-
ments, wherein each indicator arrangement of the plurality of
indicator arrangements corresponds to a support structure of
the plurality of support structures, and wherein the at least one
controller is further programmed and/or configured to cause
each indication arrangement to indicate at least one state or
condition of at least one item supported by the corresponding
support structure. In some non-limiting embodiments, the at
least one state indicates at least one ofthe following: an alarm,
a condition, a location, or any combination thereof. More-
over, each indicator arrangement may be substantially adja-
cent its corresponding support structure in some non-limiting
embodiments. As an example, and in non-limiting embodi-
ments, the at least one controller may be further programmed
and/or configured to cause the at least one indicator arrange-
ment to indicate at least one state of at least one item sup-
ported by the corresponding support structure, wherein the at
least one item is a medical device, and wherein the at least one
state includes at least one of the following: an indication that
the medical device is clean, an indication that the medical
device requires cleaning, an indication that the medical
device has been removed from the support structure, an indi-
cation that the medical device has been removed from a
facility or location, an indication that the medical device
requires repair, or any combination thereof.

In non-limiting embodiments, the system may further
include a plurality of transponders, each transponder adapted
to be placed substantially adjacent an end portion of an endo-
scope. The system, in non-limiting embodiments, may also
include at least one locking device configured to releasably
lock an item to at least one of the plurality of support struc-
tures, wherein the at least one controller is programmed and/
or configured to operate the at least one locking device based
at least partially on user authentication. Further, the at least
one indicator arrangement may include at least one display
device that displays a graphical user interface, the graphical
user interface including at least one visual indication of at
least one state of at least one item. Further non-limiting
embodiments of the system may include a container having
an interior, the interior of the container including the plurality
of support structures, wherein the container has at least one
door, and wherein the controller is configured to read the data
with the signal receiving arrangement for each support struc-
ture based on a state or movement of the at least one door.

According to another preferred and non-limiting embodi-
ment, provided is a system for hanging a plurality of items,
including: a plurality of support structures adapted to hang a
plurality of items, each support structure including an antenna
at least partially integral with the support structure; and at
least one controller in communication with the antenna of
each support structure, the at least one controller programmed
and/or configured to receive data from the plurality of items
on the plurality of support structures via the antenna.

In non-limiting embodiments, the system may further
include at least one indicator in communication with the at
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4

least one controller, wherein the controller is further pro-
grammed and/or configured to control the at least one indi-
cator based at least partially on at least a portion of the data.
Also, in some non-limiting embodiments, the controller may
be further programmed and/or configured to activate and
deactivate the at least one indicator based at least partially on
at least one of the following: a transponder in communication
with the at least one controller, a downward force on each
support structure, or any combination thereof. In non-limiting
embodiments, each support structure of the plurality of sup-
port structures may include at least two upright members,
wherein each antenna is at least partially integral to at least
one of the atleast two upright members of a support structure.

In some non-limiting embodiments, the plurality of sup-
port structures may include at least a first support structure
having a first antenna and a second support structure having a
second antenna, wherein a first upright member of the first
antenna includes a positive pole of the first antenna, wherein
a second upright member of the first antenna includes a nega-
tive pole of the first antenna, wherein a first upright member
of'the second antenna includes a negative pole of the second
antenna, wherein a second upright member of the second
antenna includes a positive pole of the second antenna, and
wherein the first upright member of the first antenna and the
first upright member of the second antenna are substantially
adjacent, such that fields of the first antenna and the second
antenna oppose one another. Moreover, in some non-limiting
embodiments, the antenna of each support structure of the
plurality of support structures includes a polarity, wherein the
plurality of support structures are arranged such that substan-
tially adjacent antennae are opposing in polarity, thereby
creating a null region between the substantially adjacent
antennae in which fields of the substantially adjacent anten-
nae oppose one another.

In non-limiting embodiments, the system may include a
container having an interior, the interior of the container
including the plurality of support structures. The container
may be a cabinet in some examples. Moreover, the container
may have at least one door, and the controller may be config-
ured to read the data with the antenna for each support struc-
ture based on a state or movement of the at least one door. In
non-limiting embodiments, the system may also include at
least one locking arrangement configured to releasably lock
an item to at least one of the plurality of support structures. In
such embodiments, the controller may be further pro-
grammed and/or configured to lock and unlock the at least one
locking arrangement based at least partially on user authen-
tication. In non-limiting embodiments, the system may
include at least one indicator associated with at least one
support structure, wherein the controller is further configured
to determine when a predetermined period of time lapses
subsequent to an item being placed on the at least one support
structure, and indicate that the item needs to be cleaned after
the predetermined period of time lapses.

In a further preferred and non-limiting embodiment, pro-
vided is a method for tracking items supported by a plurality
of'support structures, including: separately interrogating each
support structure of the plurality of support structures using at
least one signal receiving device; receiving identification data
from at least one item supported by at least one support
structure of the plurality of support structures; determining,
with at least one processor based at least partially on the
identification data, a status or condition of the at least one
item; and controlling at least one indication device associated
with the at least one support structure based at least partially
on the status or condition of the at least one item.
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In non-limiting embodiments, determining the status or
condition of the at least one item may include: searching at
least one data structure for at least a portion of the identifica-
tion data; and identifying the status or condition associated
with the at least a portion of the identification data in the at
least one data structure. In some non-limiting embodiments,
controlling the at least one indication device may include:
identifying a predetermined state associated with the status or
condition; and changing a current state of the at least one
indication device to the predetermined state.

According to another preferred and non-limiting embodi-
ment, provided is a method for tracking items supported by a
plurality of support structures, including: detecting the pres-
ence of a plurality of items being supported by the plurality of
support structures by scanning each support structure of the
plurality of support structures with a signal receiving device;
determining, for each support structure, if the support struc-
ture is currently supporting an item based on the scan of that
support structure; reading identification data from each item
currently being supported by the plurality of support struc-
tures; and updating a status or condition of each item in a
database.

These and other features and characteristics of the present
invention, as well as the methods of operation and functions
of the related elements of structures and the combination of
parts and economies of manufacture, will become more
apparent upon consideration of the following description and
the appended claims with reference to the accompanying
drawings, all of which form a part of this specification,
wherein like reference numerals designate corresponding
parts in the various figures. It is to be expressly understood,
however, that the drawings are for the purpose of illustration
and description only and are not intended as a definition of the
limits of the invention. As used in the specification and the
claims, the singular form of “a”, “an”, and “the” include
plural referents unless the context clearly dictates otherwise.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a perspective view of one embodiment of an item
hanger arrangement and system according to the principles of
the present invention;

FIG. 2 is a side view of an endoscope according to the
principles of the present invention;

FIG. 3 is a perspective view of an item hanger arrangement
supporting an endoscope according to the principles of the
present invention;

FIG. 4A is a perspective view of the item hanger arrange-
ment of FIG. 3;

FIG. 4B is atop view of two support structures shown in the
area A of the item hanger arrangement of FIG. 4A;

FIG. 4C is a perspective view of the two support structures
shown in the area A of the item hanger arrangement of FIG.
4A,

FIG. 4D is a top view of an item hanger arrangement
according to the principles of the present invention;

FIG. 5 is a step diagram for one embodiment of an item
hanger arrangement, system, and method according to the
principles of the present invention;

FIG. 6 is a schematic diagram of one embodiment of an
item hanger arrangement and system according to the prin-
ciples of the present invention;

FIG. 7 is a schematic diagram of one embodiment of an
item tracking system according to the principles of the
present invention;

FIG. 8A is a top view of an item hanger arrangement
according to the principles of the present invention;
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FIG. 8B is another top view of the item hanger arrangement
shown in FIG. 8A; and

FIG. 9 is a schematic diagram of one embodiment of an
item hanging and/or tracking system according to the prin-
ciples of the present invention.

DESCRIPTION OF THE INVENTION

For purposes of the description hereinafter, the terms
“upper”, “lower”, “right”, “left”, “vertical”, “horizontal”,
“top”, “bottom”, “lateral”, “longitudinal” and derivatives
thereof shall relate to the invention as it is oriented in the
drawing figures. However, it is to be understood that the
invention may assume various alternative variations and step
sequences, except where expressly specified to the contrary. It
is also to be understood that the specific devices and processes
illustrated in the attached drawings, and described in the
following specification, are simply exemplary embodiments
of'the invention. Hence, specific dimensions and other physi-
cal characteristics related to the embodiments disclosed
herein are not to be considered as limiting.

As used herein, the terms “communication” and “commu-
nicate” refer to the receipt, transmission, and/or transfer of
one or more signals, messages, commands, or other types of
data. For one unit or device to be in communication with
anotherunit or device means that the one unit or device is able
to receive data from and/or transmit data to the other unit or
device. A communication may use a direct or indirect con-
nection, and may be wired and/or wireless in nature. Addi-
tionally, two units or devices may be in communication with
each other even though the data transmitted may be modified,
processed, routed, etc., between the first and second unit or
device. It will be appreciated that numerous other arrange-
ments are possible.

According to a preferred and non-limiting embodiment of
the present invention, an item hanger arrangement and system
is used to hang, arrange, and/or support items associated with
identifying data. The identifying data may be stored on the
items or on separate but attachable transponders (e.g., radio
frequency identification (RFID) tags or other like devices).
The items may include any item suitable for hanging on a
support structure, such as, but not limited to, endoscopes,
tubing, pharmaceutical packages, packaging or containers
holding or storing items, e.g., medical items, and/or various
medical devices and equipment. The system is programmed
and/or configured to receive data from the items at each
individual support structure, and associate specific items
(and/or type or category of item) with specific support struc-
tures. This data may be received through signal receiving
arrangements that are substantially adjacent or integral with
the support structures. Indicator arrangements provide a
visual indication of one or more states or conditions of one or
more items, such as a status, condition, attribute, and/or loca-
tion of an item, based at least on the data stored thereon.

Referring now to FIG. 1, an item hanger arrangement 102
and system 1000 is shown according to a preferred and non-
limiting embodiment of the present invention. The item
hanger arrangement 102 includes a plurality of support struc-
tures 103-108 associated with a plurality of indicator arrange-
ments 115-120. The support structures 103-108 may hang
vertically, extend horizontally, and/or extend at an angle from
a surface. A plurality of signal receiving arrangements 127-
132 are substantially adjacent or integral with the support
structures 103-108, such that at least one signal receiving
arrangement 127-132 is associated with each support struc-
ture 103-108. The signal receiving arrangements 127-132
may include one or more antennae, radio frequency identifi-
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cation (RFID) readers, and/or other like devices that are
capable of receiving data and, in some non-limiting
examples, activating a passive transponder. It will be appre-
ciated that, in non-limiting embodiments, a single signal
receiving arrangement or a number of signal receiving
arrangements less than the number of support structures may
be used. In such embodiments, a multiplexor or other like
device may be used to enable the system 1000 to distinguish
between signals being received from items on different sup-
port structures 103-108.

With continued reference to FIG. 1, the system 1000 fur-
ther includes a signal receiving controller 139 in direct or
indirect communication with the signal receiving arrange-
ments 127-132 for each support structure 103-108. The signal
receiving controller 139 may be adapted, programmed and/or
configured to receive and process data from the signal receiv-
ing arrangements 127-132, and to route at least a portion of
the data to a primary controller 141. The primary controller
141 is adapted, programmed, and/or configured to control the
plurality of indicator arrangements 115-120 based at least in
part on at least a portion of the data received from the signal
receiving arrangements 127-132 and/or signal receiving con-
troller 139. It will be appreciated that, in some embodiments,
the primary controller 141 may include inputs to receive data
directly from the signal receiving arrangements 127-132
without using a signal receiving controller 139 as an interme-
diary device. Further, it will be appreciated that one or more
controllers may be used to perform all or some of the func-
tions.

Still referring to FIG. 1, the primary controller 141 may
include one or more computers, MiCroprocessors, circuits,
software modules, and/or other like data processing systems
or devices. In a preferred and non-limiting embodiment, the
controller 141 may be a specially programmed computer
configured with compiled program instructions to operate
and/or monitor one or more aspects of the system 1000. In
other examples, the primary controller 141 may be a mobile
device, remote server, microprocessor with embedded pro-
gram instructions, and/or a networked computer. In some
non-limiting embodiments, the signal receiving controller
139 may include a serial bus, such that the data from multiple
signal receiving arrangements 127-132 may be substantially
simultaneously read by the primary controller 141. For
example, the signal receiving controller 139 may include a
Universal Serial Bus (USB) or other like serial output. It will
be appreciated that the primary controller 141 may also
receive signals in parallel and/or substantially simulta-
neously.

In a preferred and non-limiting embodiment, and with
continued reference to FIG. 1, the indicator arrangements
115-120 may include one or more light emitting members,
such as light-emitting diodes (LLEDs), capable of indicating at
least one state. For example, each indicator arrangement may
include one or more LEDs adapted and/or configured to dis-
play one or more states (e.g., conditions, statuses, attributes,
or the like) by using different LEDs, different lighting pat-
terns, different colors, and/or the like. The different states
may include, for example, an alarm state, an indication that an
item needs cleaning, an indication of an item location, item
information and data, and/or other like statuses, conditions,
and/or attributes. It will be appreciated that the indicator
arrangements 115-120 may also include one or more display
devices, lights, and/or audible alarms. For example, and col-
lectively or individually, an indicator arrangement 115-120
may be a display device that displays a graphical user inter-
face including visual representations of different states and/or
other information. In a preferred and non-limiting embodi-
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ment, each indicator arrangement 115-120 is substantially
adjacent a support structure 103-108. However, the indicator
arrangements 115-120 may be located anywhere in the envi-
ronment, such as, for example, a control panel, a door, a wall,
and/or the like.

Still referring to FIG. 1, in a preferred and non-limiting
embodiment, each support structure 103-108 may include a
first member 149 and a second member 151. The bottom
portions of the support structures 103-108, connected to the
members 149, 151, may be joined, hooked, and/or shaped so
as to support an item, or may simply extend horizontally or
angularly to support an item. Various other support structure
103-108 configurations are possible, including horizontal or
angled support members extending from a rack or wall,
hooks, pegs, and/or the like. The members 149, 151 may also
be part of or include the signal receiving arrangements 127-
132. For example, the members 149, 150 may include a
conductive material and be configured as respective positive
and negative poles that form an antenna.

It will be appreciated that the item hanger arrangement 102
and system 1000 of the present invention may be imple-
mented in numerous ways. For example, some or all compo-
nents of the system 1000 may be located within a cabinet,
compartment, or other storage unit. An exemplary endoscope
storage cabinet is described in U.S. Pat. No. 8,414,471, titled
“Endoscope storage cabinet, tracking system, and signal
emitting member,” which is hereby incorporated by reference
in its entirety. In other examples, the item hanger arrangement
102 may include a rack that is installable on a wall or ceiling,
or may be part of a free-standing floor rack. Moreover, the
item hanger arrangement 102 may include support structures
103-108 that are independently connected to a wall or ceiling,
without needing a common structure or panel.

In non-limiting embodiments in which a single signal
receiving arrangement or a number of signal receiving
arrangements less than the number of support structures are
used, the specific support structures may be identified and
associated with corresponding items in any number of ways.
For example, the support structures may include or be
attached to a transducer, sensor, accelerometer, and/or other
like device capable of measuring and/or detecting a force, or
lack thereof, applied to a support structure. As an example,
the system 1000 may interrogate items supported by the sup-
port structures in response to an item being removed from or
added to a support structure. By detecting when an item is
removed from or added to a particular support structure, the
system 1000 can then associate that item with that support
structure and track that item as having been removed or
added. It will be appreciated that numerous other arrange-
ments may be used to distinguish between signals received
from items on different support structures. For example, the
signal receiving arrangement(s) may be positioned such that
the support structures can be distinguished based on proxim-
ity (e.g., signal strength). Further, it will be appreciated that
transducers, accelerometers, and other like sensors may also
be used in embodiments in which each support structure
corresponds to a signal receiving arrangement.

Referring to FIG. 9, a system 900 for storing and/or track-
ing items is shown according to a preferred and non-limiting
embodiment. One or more controllers 901, such as but not
limited to the primary controller and/or signal receiving con-
troller described above, is in communication with indicator
arrangements 917, 919, 921 and signal receiving arrange-
ments 907, 909, 913. The indicator arrangements 917, 919,
921 may be separate arrangements or, in other embodiments,
may be a display device including a graphical user interface
having visual indicia representing states, such as alerts, sta-
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tuses, conditions, locations, attributes, and/or the like. The
signal receiving arrangements 907, 909, 913 may each be
associated with a field, such as the field 908 associated with
signal receiving arrangement 907, within which data can be
read from one or more devices such as, but not limited to, a
transponder 905. In the example shown in FIG. 9, transponder
905 may be affixed on an item (not shown) that is within the
field 908 of the signal receiving arrangement 907, thereby
indicating that the item is proximate to the signal receiving
arrangement 907.

With continued reference to FIG. 9, the signal receiving
arrangements 907, 909, 913, the indicator arrangements 917,
919, 921 and/or other components may be located on or in a
container 923, such as, for example, a cabinet, drawer, closet,
or the like. The controller 901 may be in communication with
other devices external to the container 923, such as a database
903 and/or a central server (not shown). The controller 901
may communicate over a network environment 915, such as a
local area network (LAN), the Internet, or the like. In some
examples, the database 903 may include item tracking infor-
mation, such as identifiers and states (e.g., locations, statuses,
conditions, attributes, and/or the like). It will be appreciated
by those skilled in the art that the database 903 may include
one or more data structures of various types.

Still referring to FIG. 9, the transponder 905 may be affixed
on an item (not shown) and placed in a cabinet 923 on a
support structure (not shown) associated with a signal receiv-
ing arrangement 907. The signal receiving arrangement 907
receives data stored on the transponder 905 and communi-
cates it to the controller 901. The controller 901 may then
store at least a portion of the data in the database 903 and/or
control the indicator arrangements 917,919, 921 based on the
data or other information. For example, the data on the tran-
sponder 905 may identify an item (or type or category of
item). The controller 901 may then search the database 903
for that item (or type or category of item), based on an iden-
tifier, to determine any further information concerning the
item (or type or category of item). The controller 901 may
also store information in the database 903, such as the current
location of the item, a status or condition that was stored on
the transponder 905, and/or the like.

With continued reference to FIG. 9, a user computer 904
may be in communication with the database 903 and/or con-
troller 901 via the network environment 915. The user com-
puter 904 may therefore view and/or modify information
concerning the items that are stored in the container 923
and/or other containers via one or more graphical user inter-
faces provided by client software, web applications, and/or
the like. One or more servers, such as but not limited to an
HTTP server, may also be in communication with the data-
base 903 and provide content to user computers 904 based at
least partially on data retrieved from the database 903.

Referring to FIG. 2, an endoscope 101 is shown having a
first end 302 including an eyepiece 301 and an opening 303
for wires and instruments. From the first end 302, a flexible
shaft 305 extends to a second end that includes a flexible tip
307. Another flexible shaft 309 extends from the first end 302
for transmitting light, air, and/or fluids. A transponder 104 or
other like signal emitting member is located on the first end
302 of the endoscope 101 to enable accurate reading by the
signal receiving arrangements 127-132 of the system 1000.
Although FIGS. 2 and 3 depict endoscopes as exemplary
items to be used with the item hanger arrangement 102 and
system 1000, it will be appreciated that numerous other items
may be used.

Referring now to FIG. 3, a preferred and non-limiting
embodiment of an item hanger arrangement 102 is shown. In
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this example, the item 101 is an endoscope as shown in FIG.
2. The endoscope 101 has a transponder 104 and rests upon a
horizontal portion of the support structure 108 that extends
from the upright members 149, 151. The first end 302 of the
endoscope 101 is substantially adjacent the support structure
108 and is at least partially supported by the flexible shaft 309
of'the endoscope 101. The flexible shaft 309 rests on a portion
of'the support structure 108, allowing both shafts 305, 309 of
the endoscope 101 to hang from either side of the support
structure 108. However, it will be appreciated that various
other arrangements and configurations may be used to hang
the endoscope 101, or other item, from the support structure
103.

In a preferred and non-limiting embodiment, one or more
locking arrangements may be provided to secure an item 101
to a support structure 103-108. For example, referring to FI1G.
6, a non-limiting embodiment is shown in which locking
arrangements 601, 603, 605 are in communication with a
controller 141 and are at least partially integral with or sub-
stantially adjacent support structures 106, 107, 108. A locking
arrangement 601, 603, 605 may include a locking mechanism
that fits over or around the item 101 while on the support
structure 106-108. The locking mechanism may be config-
ured to be locked and unlocked manually, through the use of
a key, or electronically through received signals and/or com-
mands.

In some non-limiting embodiments, the system 1000 is
adapted, programmed, and/or configured to authenticate a
user based on the user’s credentials and a database of autho-
rized personnel. The user’s credentials may include data
stored on a personalized transponder, a password or digital
signature, a fingerprint scan or other biometric input, and/or
the like, or may be entered by a user through an input device
(e.g., keyboard, mouse, touch screen, etc.). Moreover, a
user’s credentials may also be used to associate a particular
user with an item 101 when it is removed and/or returned to
the item hanging arrangement 102, thereby tracking users’
interactions with an item 101 over time. It will be appreciated
that various other arrangements and configurations are pos-
sible.

In a preferred and non-limiting embodiment and with con-
tinued reference to FIG. 1, the controller 141 may be adapted,
programmed, and/or configured to control the indicator
arrangements 115-120 based at least partially on data
received from the signal receiving arrangements 127-132. For
example, after the items 101 on the hanger arrangement 102
have been interrogated and read by the signal receiving
arrangements 127-132, the controller 141 may access one or
more databases or other like data structures to determine a
state of the item, such as one or more statuses, conditions,
locations, attributes, alerts, and/or the like. Each item 101
may be associated with a unique identifier that corresponds in
the database to additional information. It will be further
appreciated that the state information may also be stored on
the transponder 104 associated with the item 101, and does
not need to be stored in a separate database. Moreover, states
may also be displayed on various other devices in communi-
cation with the system 1000, such as personal computers
and/or mobile devices.

Innon-limiting embodiments, a status may indicate that the
item 101 is in an unclean condition or state. For example, the
database may indicate that an item needs to be cleaned after
the item is used for a procedure or is removed from a storage
location. When the item is returned to the item hanger
arrangement 102 without being cleaned (i.e., without the
status being changed in the database), the indicator arrange-
ment corresponding to the support structure on which the
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item is placed may display, emit, and/or transmit an alert. For
example, the indicator arrangement 120 for the support struc-
ture 108 supporting the item 101 may display a red, blinking
light (or, for example, transmit an alarm message, an alarm
sound, an alarm email, an alarm text, and/or the like). Items
may also be designated as unclean after being stored for a
predetermined period of time. For example, endoscopes can
generally be stored for seven (7) to fourteen (14) days before
accumulating a sufficient amount of dust, particles, and other
elements to render it unclean or unfit for use. After this period
of time, the system 1000 may automatically indicate that the
endoscope needs to be cleaned through an alert on an associ-
ated indicator arrangement. Other statuses may include an
alarm condition, a location, a repair or maintenance alert,
and/or the like. Alerts may also be transmitted to a remote
device or system, such as a computer, mobile phone, central
management system, and/or the like. The alerts may be com-
municated via text messaging (e.g., SMS), email, voicemail,
push-messaging, and/or other like communication methods
or protocols.

In a preferred and non-limiting embodiment, each signal
receiving arrangement 127-132 may be associated with a
unique identifier and be in a fixed location relative to other
signal receiving arrangements 127-132. With such a configu-
ration, the unique identifier of a particular signal receiving
arrangement 127-132 may be associated with the unique
identifier of an item 101, allowing for the system 1000 to
particularly identify and track the location of each item 101
with respect to each support structure 103-108. In non-limit-
ing embodiments, the identification of the signal receiving
arrangements 127-132 may depend upon how the signal
receiving arrangements 127-132 are connected to the signal
receiving controller 139 (e.g., based on port assignments).

Referring now to FIG. 4A, an item hanger arrangement 102
is shown according to a preferred and non-limiting embodi-
ment. The hanger arrangement 102 includes a plurality of
support structures 103-108, each support structure having
two upright members 411, 413, 415, 417, 419, 421. The
upright members may include a conductive material and be
part of a signal receiving arrangement for the associated
support structure. For example, upright members 411, 413 for
asupport structure 108 may include a conductive material and
act as an antenna that is at least partially integral with the
members 411, 413. Upright member 413 may include a posi-
tive pole of the antenna, and upright member 411 may include
a negative pole of the antenna. It will be appreciated that the
support structures 103-108 may each include the same mate-
rial or, in other embodiments, portions of the support struc-
tures 103-108 may include different material from the upright
members 411, 413, 415, 417, 419, 421. For example, the
upright members 411, 413 of support structure 108 may
include one or more conductive materials that are not present
in all of the support structure 108 (e.g., not present in the
bottom portion of the support structure 108 that connects the
upright members 411, 413). It will be appreciated that numer-
ous other arrangements are possible, and that various types of
materials may be used.

In a preferred and non-limiting embodiment, and with
continued reference to FIG. 4A, a support structure 107 may
reverse the polarities of the upright members 415, 417 from
those of an substantially adjacent support structure 108 such
that upright member 417 includes a negative pole of an
antenna, and upright member 415 includes a positive pole of
an antenna. In this manner, substantially adjacent upright
members 413, 417 and 411, 413 of two different but substan-
tially adjacent support structures 108, 107 are of opposite
polarities. The next substantially adjacent support structure
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106 may also be reversed from substantially adjacent support
structure 107, such that upright member 421 is a positive pole
and upright member 419 is a negative pole. This reverse
polarity configuration aids in preventing interference
between the fields emitted by the signal receiving arrange-
ments associated with substantially adjacent support struc-
tures 108, 107, 106.

Referring now to FIG. 4B, atop view perspective of area A
shown in FIG. 4A is illustrated according to a preferred and
non-limiting embodiment, including upright members 411,
413,415, 417. Inthis example, the upright members 411, 413,
415, 417 have alternating polarities to produce a null region
405 between the support structures 108, 107. Through the use
of a configuration that reverses the polarity of substantially
adjacent antennae, the fields 423, 425 produced from the
upright members 411, 413 of a first support structure 108
oppose the fields 427, 429 produced from the upright mem-
bers 415, 417 of a second support structure 107. The system
can therefore communicate with transponders 401, 403 in
isolation without concern for overlapping fields, because the
substantially adjacent fields oppose one another. The null
region 405 produced by this reverse polarity configuration
may avoid the need to use shielding elements between sub-
stantially adjacent support structures 108, 107 and/or signal
receiving arrangements. However, it will be appreciated that,
in some non-limiting embodiments, shielding elements may
be used in combination with, or in place of, a reverse polarity
configuration of signal receiving arrangements.

Referring now to FIG. 4C, a perspective view of the sup-
port structures in area A shown in FIG. 4A is illustrated,
including transponders 401, 403, according to a preferred and
non-limiting embodiment. FIG. 4C depicts a first support
structure 108 having a first upright member 411 and a second
upright member 413. A transponder 401 is located between
the upright members 411, 413. Each upright member 411,
413 of the first support structure 108 is of opposite polarities.
Likewise, the support structure 107 includes a first upright
member 415 and a second upright member 417. The first
upright member 415 of support structure 107 has a polarity
that is the opposite of a polarity of second upright member
417 of support structure 107. A transponder 403 is located
between the upright members 415, 417, as it may be when
items are supported by the members 415, 417.

Referring now to FIG. 4D, a top view perspective view of
an item hanging arrangement is shown according to a pre-
ferred and non-limiting embodiment. In this example, four
signal receiving arrangements are shown. A first signal
receiving arrangement 451 includes upright members 411,
413, which are respectively associated with fields 423, 425
having opposing polarities. For example, field 423 may be
positive and field 425 may be negative. A second signal
receiving arrangement 453 includes upright members 415,
417, which are respectively associated with fields 427, 429
having opposing polarities. For example, field 427 may be
positive and field 429 may be negative. Thus, field 427
opposes both field 429 and field 425, and field 429 opposes
both field 427 and 423. A third signal receiving arrangement
455 includes upright members 419, 421, which are respec-
tively associated with fields 431, 433 having opposing polari-
ties. For example, field 433 may be positive and field 431 may
be negative. A fourth signal receiving arrangement 457
includes upright members 439, 441, which are respectively
associated with fields 435, 437 having opposing polarities.
For example, field 435 may be positive and field 439 may be
negative. As arranged in this example, null regions 405, 443,
445 are created from the opposing fields.
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Referring now to FIGS. 8A and 8B, another top view
perspective is shown of an item hanging arrangement accord-
ing to a non-limiting embodiment. Referring first to FIG. 8A,
a plurality of support structures 801-806 are shown. Each
support structure 801-806 includes a positive pole and a nega-
tive pole of a signal receiving arrangement, such as an
antenna. For example, support structure 801 includes positive
pole 8014 and negative pole 8015, and support structure 802
includes positive pole 802a and negative pole 8025. As shown
in the embodiment depicted in FIG. 8A, the arrangement of
poles for each support structure 801-806 alternates such that,
for example, the positive pole 801a of a first support structure
801 is substantially adjacent a negative pole 8025 of a second
support structure 802. Likewise, the negative pole 8015 of the
first support structure 801 is substantially adjacent a positive
pole 802a of the second support structure 802. As explained
herein, in some non-limiting embodiments the poles 801a,
8015 may be part of, or at least partially integrated into,
respective members of a support structure 801. However, it
will be appreciated that numerous other arrangements are
possible with different types of support structures.

Referring now to FIG. 8B, the item hanging arrangement of
FIG. 8A is shown according to a preferred and non-limiting
embodiment. FIG. 8B depicts a plurality of null regions 807-
811 that are created by the reverse polarity configuration of
the signal receiving arrangements for the support structures
801-806 shown in FIG. 8A. The null regions 807-811 repre-
sent a space that excludes the respective fields of the signal
receiving arrangements, or in which the respective fields are
weak, due to the opposition of substantially adjacent fields
resulting from the alternating plurality arrangement of the
poles 801a, 8015, 802a, 8025. It will be appreciated that the
null regions 807-811 may take on various forms due to the
magnitude and position of the respective fields of the signal
receiving arrangements and environmental conditions.

Referring now to FIG. 5, a method for tracking items on an
item hanging arrangement is shown according to a preferred
and non-limiting embodiment of the present invention. At a
first step 501, an item is detected on a support structure
through either an interrogation of a transponder on the item,
or through a force experienced by the support structure when
the item is placed thereon. Once the item is detected, at a next
step 503, the item on the support structure of the hanger
arrangement is identified by receiving a unique identifier
from the item or from a transponder located on the item. Once
the unique identifier is determined, at a next step 505 a data-
base is queried to determine if the item has a state that indi-
cates a condition or status requiring an alert. If there is an alert
status associated with the item, the method proceeds to step
509, in which a first state is displayed by an associated indi-
cator arrangement, and then to step 501 to wait for the next
detection. If an alert status is not associated with the item, the
method proceeds to step 507 in which a determination is made
whether the item has been on the hanger arrangement for a
predetermined amount of time. If the predetermined amount
of'time has been met or exceeded, the method proceeds to step
511 in which a second state is displayed by an associated
indicator arrangement, and then to step 501 to wait for the
next detection.

Referring now to FIG. 7, an item tracking system 1001 is
shown according to a further preferred and non-limiting
embodiment of the present invention. The example depicted
in FIG. 7 illustrates how an item (not shown) on an item
hanger arrangement 102 may be tracked throughout a facility
701, such as but not limited to a hospital campus. The facility
701 may include one or more buildings 703, 705, 707 in a
single area or, in some examples, may include multiple
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remote locations each including one or more buildings,
rooms, departments, and/or the like. In the example shown in
FIG. 7, the facility 701 includes a building 703 having a
department 709. Multiple departments may exist in one build-
ing 703 or across multiple buildings. The department 709
includes a secured room 711 having an item hanger arrange-
ment 102 therein. The department 709 may include one or
more secured rooms, storage areas, and/or the like. The item
tracking system 1001 therefore allows for items to be tracked
throughout the facility 701 based on location.

Still referring to FIG. 7, as an example of the item tracking
system 1001, a user may remove an item from a particular
support structure of an item hanger arrangement 102 in a
secured room 711 of a department 709 in a building 703. To
remove the item, the user may input credentials such as, for
example, scanning an identifying transponder, inputting a
login and/or password, inputting a fingerprint or other bio-
metric, and/or the like. The user is associated with the
removed item, which is associated with the particular support
structure and item hanger arrangement 102 that previously
supported the item. If the user removes the item to another
department or to another building 705, 707 in the facility 701,
the item may be tracked to this new location. In this manner,
a manager or administrator may locate the removed item.
Further, an indicator arrangement (not shown) of the item
hanger arrangement 102 may indicate the current location
and/or status of the item. It will be appreciated that various
other arrangements are possible.

Although the invention has been described in detail for the
purpose of illustration based on what is currently considered
to be the most practical and preferred embodiments, it is to be
understood that such detail is solely for that purpose and that
the invention is not limited to the disclosed embodiments, but,
on the contrary, is intended to cover modifications and
equivalent arrangements that are within the spirit and scope of
the appended claims. For example, it is to be understood that
the present invention contemplates that, to the extent pos-
sible, one or more features of any embodiment can be com-
bined with one or more features of any other embodiment.

What is claimed is:

1. A system for supporting and tracking at least one item,
comprising: a plurality of support structures, each support
structure adapted to support at least one item; at least one
signal receiving arrangement associated with the plurality of
support structures, wherein the at least one signal receiving
arrangement is configured to receive data from a transponder
associated with the at least one item; at least one indicator
arrangement associated with the plurality of support struc-
tures; and at least one controller in communication with the at
least one signal receiving arrangement and the at least one
indicator arrangement, the at least one controller pro-
grammed and/or configured to control the plurality of indica-
tor arrangements based at least partially on at least a portion
of the data received from the at least one signal receiving
arrangement;

wherein each support structure comprises at least two

upright members, and wherein at least a portion of at
least one upright member of each support structure com-
prises at least a portion of the at least one signal receiv-
ing arrangement;

wherein at least a portion of the at least two upright mem-

bers comprises at least a portion of the at least one signal
receiving arrangement;

the at least one signal receiving arrangement comprises at

least a first antenna and a second antenna, wherein a first
upright member of the first antenna comprises a positive
portion of the first antenna, wherein a second upright
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member of the first antenna comprises a negative portion
of'the first antenna, wherein a first upright member of the
second antenna comprises a negative portion of the sec-
ond antenna, wherein a second upright member of the
second antenna comprises a positive portion of the sec-
ond antenna, and wherein the first antenna and second
antenna are arranged such that the first upright member
of the first antenna and the first upright member of the
second antenna are substantially adjacent.

2. The system of claim 1, further comprising a plurality of
transponders, wherein each transponder of the plurality of
transponders is adapted to be fixed on or associated with an
item.

3. The system of claim 2, wherein each transponder com-
prises at least a portion of the data received by the at least one
signal receiving arrangement, and wherein the data comprises
an identifier that uniquely identifies the at least one item in at
least one data structure.

4. The system of claim 1, wherein the at least one indicator
arrangement comprises a plurality of indicator arrangements,
wherein each indicator arrangement of the plurality of indi-
cator arrangements corresponds to a support structure of the
plurality of support structures, and wherein the at least one
controller is further programmed and/or configured to cause
each indicator arrangement to indicate at least one state of at
least one item supported by the corresponding support struc-
ture.

5. The system of claim 4, wherein the at least one state
indicates at least one of the following: an alarm, a condition,
a location, or any combination thereof.

6. The system of claim 4, wherein each indicator arrange-
ment is substantially adjacent its corresponding support
structure.
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7. The system of claim 1, wherein the at least one controller
is further programmed and/or configured to cause the at least
one indicator arrangement to indicate at least one state of at
least one item supported by the corresponding support struc-
ture, wherein the at least one item is a medical device, and
wherein the at least one state comprises at least one of the
following: an indication that the medical device is clean, an
indication that the medical device requires cleaning, an indi-
cation that the medical device has been removed from the
support structure, an indication that the medical device has
been removed from a facility or location, an indication that
the medical device needs requires repair, or any combination
thereof.

8. The system of claim 1, further comprising at least one
locking device configured to releasably lock an item to at least
one of the plurality of support structures, wherein the at least
one controller is programmed and/or configured to operate
the at least one locking device based at least partially on user
authentication.

9. The system of claim 1, wherein the at least one indicator
arrangement comprises at least one display device that dis-
plays a graphical user interface, the graphical user interface
comprising at least one visual indication of at least one state
of at least one item.

10. The system of claim 1, further comprising a container
having an interior, the interior of the container comprising the
plurality of support structures, wherein the container has at
least one door, and wherein the controller is configured to
read the data with the signal receiving arrangement for each
support structure based on a state or movement of the at least
one door.



